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Some theorems on invariance of property C under open




$A$-weakly infinite-dimensional $S$-weakly infinite-
dimensional
1.1. (Engelking [4] ) $X$
$X$ : $A$ -weakly infinite-dimensional ( $A$-w.i.d. )
$\Leftrightarrow\forall\{(A_{i}, B_{i})def : i\in \mathbb{N}\}$ : a sequence of pairs of disjoint closed subsets of $X$
$\exists\{L_{i} : i\in \mathbb{N}\}$ : a sequence of closed subsets of $X$
s.t. $L_{i}$ : a partition between $A_{i}$ and $B_{i}(i\in \mathbb{N})$ $\bigcap_{i=1}^{\infty}L_{i}=\emptyset$
$X$ : $S$ -weakly infinite-dimensional ( $S$-w.i. $d$ . )
$\Leftrightarrow\forall\{(A_{i}, B_{i})def: i\in \mathbb{N}\}$ : a sequence of pairs of disjoint closed subsets of $X$
$\exists\{L_{i} : i\in \mathbb{N}\}$ : a sequence of closed subsets
$\grave{}$
of $X$




$X$ : $C$ -space (Addis and Gresham [2])
$\Leftrightarrow\forall\{\mathcal{G}_{i}def : i\in \mathbb{N}\}$ : a sequence of open covers of $X$
$\exists\{\mathcal{H}_{i}:i\in \mathbb{N}\}$ : a sequence of collections of pairwise disjoint open subsets of $X$
1884 2014 86-92 86
s.t. $\mathcal{H}_{i}<\mathcal{G}_{i}$ $(i\in \mathbb{N})$ , $\bigcup_{i=1}^{\infty}\mathcal{H}_{i}$ : cover of $X$
$X$ : finite $C$ -space (Borst [3])
$\Leftrightarrow^{def}\forall\{\mathcal{G}_{i} : i\in \mathbb{N}\}$ : a sequence of finite open covers of $X$
$\exists\{\mathcal{H}_{i}:i\in \mathbb{N}\}$ : a sequence of collections of pairwise disjoint open subsets of $X$
s.t. $\mathcal{H}_{i}<\mathcal{G}_{i}$ $(i\in \mathbb{N})$ , $\bigcup_{i=1}^{n}\mathcal{H}_{i}$ : cover of $X$ for some $n$
A-w.i. $d$ $S$-w.i. $d$ $C-space$ finite C-space $S$-w.i.d. $\Rightarrow A-$
$w.i.d.\rfloor$ $X$ $X:$ $S$-
w.i.d. $\Leftrightarrow X$ : $A$-w.i. $d$ . $X:C$-space $\Leftrightarrow X$ :finite C-space
$C-$space $\Rightarrow A$-w.i.d finite $C$-space $\Rightarrow S-w.i.d$ .
$C-$ space $\Leftrightarrow A-w.i.d.$
2 $\dim$
Raising Mapping Theorem
2.1. (Hurewitz [5] 1927 )
$f:Xarrow Y$ : closed
$X,$ $Y$ : separable metric
$\exists k\geq 1s.t.$ $|f^{-1}(y)|\leq k$ for every $y\in Y$
$\Rightarrow$ $\dim Y\leq\dim X+(k-1)$
Zarelua 1969 $X,$ $Y$ :normal
Lowering Mapping Theorem
2.2. (Hurewicz &Wallman [7] 1941 )
$f:Xarrow Y$ : closed
$X_{\}}Y$ : separable metric
$\exists k\geq 1s.t.$ $\dim f^{-1}(y)\leq k$ for every $y\in Y$
$\Rightarrow$ $\dim X\leq\dim Y+k$
Skljarenko 1962 $X$ :normal, $Y$ :paracompact
Pasynkov 1965 $x$ :normal, $Y$ :metacompact
$Y$ :normal
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$f$ : $Xarrow Y$ : closed
$X$ : countably paracompact
$\exists k\geq 1s.t.$ $|f^{-1}(y)|\leq k$ for every $y\in Y$
$X:A$-w.i.d. $\Rightarrow$ $Y:$ $A$ -w.i.d.
$C$-space
3.2.
$f:Xarrow Y$ : closed
$X$ : countably paracompact
$\exists k\geq 1s.t.$ $|f^{-1}(y)|\leq k$ for every $y\in Y$





$|f^{-1}(y)|<c$ for every $y\in Y$
$X$ : $A$ -w.i.d. $\Rightarrow$ $Y$ : $A$ -w.i. $d.$
$\grave{}$
$C$-space R. Pol 1996
3.4. (R. Pol [8])
$f:Xarrow Y$
$X$ : compact metric
$|f^{-1}(y)|<\infty$ for every $y\in Y$






$|f^{-1}(y)|<c$ for every $y\in Y$
$X:C$-space $\Rightarrow$ $Y$ : $C$ -space
Lowering Mapping Theorem
Hattori &Yamada 1989
3.6. (Hattori &Yamada [6])
(i) $f$ : $Xarrow Y$ : closed
$X$ :coutably paracompact hereditarily normal
$f^{-1}(y)$ ; $A$ -w. $i.d$ . for every $y\in Y$
$Y;C$-space $\Rightarrow$ $X$ : $A$ -w.i. $d.$
(ii) $f$ : $Xarrow Y$ : closed
$X$ :paracompact hereditarily normal
$f^{-1}(y)$ : $C$ -space for every $y\in Y$
$Y;C$-space $\Rightarrow$ $X$ : $C$ -space
(1) (ii) $X,$ $Y$ : $C$-space $X\cross Y$ :paracompact hereditarily normal
$X\cross Y$ : $C$-space







(1) $f:Xarrow Y$ : open
$Y$ : countably paracompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$X$ : $A$ -w.i.d. $\Rightarrow$ $Y$ : $A$ -w.i. $d.$
(2) $f:Xarrow Y$ : open
$X$ : metacompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$X$ : $S$ -w.i.d. $\Rightarrow$ $Y$ : $S$ -w.i. $d.$
$C$-space finite $C$-space Polkowski
3.8.
(1) $f:Xarrow Y$ : open
$Y$ : countably paracompact and collectionwise normal
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$X:C$-space $\Rightarrow$ $Y$ : $C$ -space
(2) $f:Xarrow Y$ : open
$X$ : metacompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$X$ ; finite $C$ -space $\Rightarrow$ $Y$ : finite $C$ -space
Lowering Mapping Theorem
Polkowski $A$-w.i.d. $S$-w. $i.d$ . $S$-w.i. $d.$
3.9. (Polkowski [9])
(1) $f$ : $Xarrow Y$ : open
$X$ : countably paracompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$Y$ : $A$ -w.i.d. $\Rightarrow$ $X$ : $A$ -w.i. $d.$
(2) $f$ : $Xarrow Y$ : open and closed
$Y$ : metacompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
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$Y;$ $S$ -w.i.d. $\Rightarrow$ $X:$ $S$ -w.i.d.
$C$-space finite $C$-space Polkowski
finite $C$-space Polkowski
3.10.
(1) $f:Xarrow Y$ : open
$X$ : countably paracompact and collectionwise normal
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$Y;C$-space $\Rightarrow$ $X$ : $C$ -space
(2) $f$ : $Xarrow Y$ : open and closed
$Y$ : metacompact
$|f^{-1}(y)|<\infty$ for every $y\in Y$
$Y$ ; finite $C$ -space $\Rightarrow$ $X$ : finite $C$ -space
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